LTHOUGH angiographically visualized changes in the arteries have been described in patients with tuberculous ~ and fungal 1,2 meningitis, other types of meningitis have not been studied extensively by this technique. Those patients in whom purulent meningitis is found are usually studied only when there is suspicion of a mass lesion or cerebritis secondary to or causing the meningeal inflammation. Thus, the signs that may be present are little known, and a recent ease prompted this report.
Case Report
This 4S-year-old woman was admitted to the hospital having been unconscious for 12 hours. There were no symptoms until the evening before admission when she developed a mild headache. Two hours later she was found to be unresponsive, and had a convulsion involving the right side.
In 1959 she had been in an automobile accident, was comatose for 3 days, and was left blind. The right eye was removed at this time because of the injury.
Examination. The patient had tachycardia, normal blood pressure, tachypnea, and a rectal temperature of 37.5~ She was totally unresponsive. The neck was moderately stiff. There was diffuse hyperreflexia. The fundus on the left could not be seen because of scarring. Some involuntary movements of the right side were noted. Spinal puncture revealed purulent fluid containing 1100 mg% of protein and no sugar. Gram stain and culture revealed pneumococci. She was treated with large doses of penicillin, Keflin, and Chloromvcetin. There was no neurological improvement, although the spinal fluid even- . No definite midline shift was identified. The most conspicuous finding was a segmental dilatation involving the cortical branches of the anterior and middle cerebral arteries. Arterial segments enlarged to twice the normal measurement were particularly evident immediately outside of the interhemispheric and Sylvian fissures. These segments, in contrast with other arteries, remained opacified for a long period of time (6 see), and traces of contrast material were found within their lumen even on the last exposure of the series. The beginning of the venous phase was normal. Presumably, the dilated segments caused a significant slowing of the flow and were responsible for the increase in angiographic circulation time. The patient developed gastrointestinal bleeding, acute renal failure, and tracheobronchial hemorrhage. She died 30 days after admission.
Postmortem Examination. An attempt at angiography showed the vessels to be of relatively normal size, but the filling may have been inadequate. Gross examination of the brain revealed congestion and slight opacification of the leptomeninges. The major cerebral arteries contained some atheromatous deposits but showed no areas of significant narrowing. Encephalomalacia was present in the distal cortical distribution of the left middle cerebral artery, eslgeciallv in the midfrontal gvrus. Small loci of ischemic necrosis were also detected in the anterior cortical distribution of the right middle cerebral ar-Fro. 1. Left: Anteroposterior view of arteriogram (0.5 sec). There is slight displacement of the anterior cerebral artery to the opposite side, indicating a small mass effect: the horizontal portions of the anterior and middle cerebral arteries are slightly narrowed. Right: Lateral view of arteriogram (0.5 see). Slight narrowing of the supraclinoid artery is noted, presumably due to "spasm" secondary to the purulent material surrounding it. Of special interest is the abrupt widening of the lumen of several arteries (arrows), high in the interhemispheric fissure and also as the arteries exit from the Sylvian region, both superiorly and inferiorly. tery. A slight unilateral enlargement of the right cerebral hemisphere associated with minimal notching of the left uncus was seen; there were no brain-stem hemorrhages or necrosis.
Microscopic examination showed a variable degree of fibrosis and chronic cellular infiltrate in the subarachnoid space. These changes were particularly prominent over the areas of cortical necrosis in the left frontal lobe. In this region the arteries and veins which course through the subarachnoid space were encased within a mantle of fibrous tissue. Although many of the small arteries in this area appeared dilated, no inflammatory infiltrates were observed in the walls of these vessels (Fig. 3) . The underlying cortex showed the changes of an organizing infarct with early cystic changes, numerous gitter cells and gemistocytic astrocytes. The small blood vessels were free of thrombotic or embolic material. No evidence of acute inflammation or abscess formation was seen. Multiple sections at successive levels of the left middle cerebral artery revealed scattered chronic inflammatory cells in the surrounding subarachnoid space but no intrinsic structural change in the tunica muscularis or membrana interna elastica of this vessel.
Discussion
Narrowing of the supradinoid carotid arteries due to granulomatous arteritis has been demonstrated in patients with tuberculous meningitis. In purulent meningitis, however, the etiology of the angiographicaUy demonstrated arterial narrowing is unknown. Presumably the surrounding inflammatory material irritates the arterial wall, causing muscular contraction, which narrows the lumen.
Our case shows, in addition to narrowing of the arteries at the base and in the interhemispheric and Sylvian fissures, diffuse dilatation of the surface arteries. The latter finding, to our knowledge, has not been previously reported. Its cause is obscure. No arteritic changes were identified in the histologic specimen, but the patient had received several weeks of antibiotic therapy between the time of the angiogram and her death. This might have caused resolution of some inflammatory changes. However, residual inflammatory changes were present in the periarterial subarachnoid space.
One hypothesis for the dilatation of the arteries is atony of the musculature caused by severe involvement of the arterial wall by the surrounding infection. Another possibility is the presence of periarterial adhesions holding the walls of the vessel open. Alternatively, regionally increased tissue pH secondary to local necrosis could cause capillary and arterial dilatation, such as occurs in some cases of cerebral infarction. Finally, dilatation of the arteries secondary to obstruction of the capillary bed by extensive thrombosis is a possibility, but such a change was not identified in the pathological specimen. It is our feeling, therefore, that atony of the arterial wail seems the most likely explanation for the findings.
Summary
We have reported a patient with purulent meningitis secondary to a fracture of the orbit in whom an angiogram showed marked dilatation of the hemispheric surface arteries. Histological examination showed no arteritis. Atony of the arterial wall may have caused the dilatation.
